The genus Chlamydia consists of two species, Chlamydia trachomatis and Chlamydia psittaci (6) . C. trachomatis is well known as a human pathogen and has been associated with a variety of ocular, urogenital, and respiratory infections in humans. Among these are trachoma, inclusion conjunctivitis, lymphogranuloma venereum, urethritis, cervicitis, and pneumonia of infants (7, 8) . Various strains of C. psittaci have been isolated from and implicated as pathogens in many different species of wild and domestic birds and mammals. The disease spectrum of C. psittaci in animals is large and includes conjunctivitis, polyarthritis, enteritis, endometritis, placentitis, encephalitis, and pneumonitis (12) . C. psittaci is capable of causing severe pneumonia or systemic nonrespiratory infections in humans (8) .
The extent to which C. psittaci is associated with disease in animals other than birds and mammals has not been determined. C. psittaci has been isolated from various naturally and experimentally infected ectoparasites, but the role of the ectoparasites, if any, in the transmission of disease has not been well established (7, 12) . Although C. psittaci has Wentworth and Alexander (13) . After centrifugation for 1 h at 3,200 rpm (2,500 x g), the cover slips were rinsed briefly with calcium-and magnesium-free phosphate-buffered saline (pH 7.5), and freshly made tissue culture medium (Earle minimal essential medium [pH 7.2 to 7.4] with 2% fetal bovine serum, gentamicin [10 ,ug/ml], and amphotericin B [2 ,ug/ml]) was added. The inoculated monolayers were incubated for 48 to 72 h at 35 to 37°C. After incubation, the cover slips were stained with Jones iodine or Giemsa stain. Quantitation of inclusion bodies was made by averaging the number of inclusions in 20 representative fields and multiplying by the number of high-power fields per cover slip, i.e., 620. Quantitation was based on triplicate or quadruplicate cover slips.
Characterization of isolates. The isolates from X. Iaevis were characterized by staining reactions (Jones iodine versus Giemsa stain), the morphology of the inclusions, the susceptibility to 25 ,i.g of sulfadiazine per ml, (Lederle Laboratories, Pearl River, N.Y.), and the effect of centrifugation on inclusion body formation.
Experimental infection in frogs. Liver suspensions from two index cases of chlamydiosis were inoculated into the dorsal lymph sac offour healthy X. Iaevis, and the presence of inclusion bodies was determined by histological examination. Liver homogenate from normal healthy X. Iaevis was inoculated as a control.
Further studies were performed with one particular isolate of C. psittaci from index case number 178. This isolate (strain 178) was first obtained in the McCoy cell isolation system and passed in the same system. A suspension of strain 178 passage material was serially diluted in 10-fold dilutions to 106, and 0. After 12 days of observation, the mice were anesthetized with Metofane, exsanguinated, and necropsied. The sera obtained from these mice were tested by immune adherence hemagglutination against a Chlamydia group antigen (obtained from the Centers for Disease Control). Sections of livers, spleens, and kidneys were collected and pooled for C. psittaci isolation attempts with the McCoy cell system as described above.
Embryonated chicken egg inoculation. The yolk sacs of 7-day-old embryonated chicken eggs were inoculated (0.2 ml per egg) with ca. 102 to 103 inclusionforming units (IFU) of strain 178, and 0.2 ml of 2 SP was inoculated into control eggs. The yolk was collected after the embryos had died, and titration of C. psittaci was Fig. 1 . Treatment of strain 178 with 25 ,ug of sulfadiazine per ml had no effect on the size or number of inclusions formed. In contrast, a known strain of C. trachomatis was completely inhibited by the same concentration of sulfadiazine.
( Evidence to establish this isolate of C. psittaci as the causative agent for this epizootic was obtained by transmitting the disease to healthy uninfected X. laevis and reisolating the agent after death. Unfortunately, a serological conversion in frogs could not be demonstrated because of the anticomplementary activity of frog sera.
It was possible, however, to demonstrate a serological conversion in mice. Although there was no clinical evidence of infection or positive cultures, mice which had received 104 IFU or greater responded with a rise in antibody to the Chlamydia group antigen. This lack of virulence for mice is unlike that of the C. psittaci strains observed from psittacine birds and humans, which normally can cause death in mice within 10 days (7).
Similar to most strains of C. psittaci, this isolate from frogs was highly virulent for embryonated eggs. The titers obtained in eggs were quite high in comparison to cell culture. In this respect strain 178 is quite different from C. trachomatis, which is relatively less virulent in eggs than is C. psittaci.
Serotyping of C. psittaci strains has lagged behind the serotyping of C. trachomatis, and at this point there is no recognized system for the serotyping of C. psittaci (7) . There have been, however, attempts to biotype C. psittaci based on inclusion morphology and response to DEAE-dextran and cycloheximide (11) . Further studies of strain 178 will involve such biotyping.
The source of the infection in this epizootic has not been determined. It was revealed that the colony of X. laevis was being fed condemned beef liver at the time of the outbreak, and C. psittaci is known to be the cause of several different types of bovine infections. Another possible source could have been wild animal contact. There was a period of time before the epizootic during which the frogs were released into a pond in which they would have had contact with many animals in nature. The frogs had been moved back indoors, however, over 2 months before the onset of the epizootic.
Further studies are needed to characterize this strain of C. psittaci. Since we have demonstrated that C. psittaci can be a pathogen for X.
laevis, it remains to be determined whether other genera of frogs can be infected. The whole area of C. psittaci as a pathogen in cold-blooded animals must be studied if the ecology and epidemiology of this organism are to be understood. 
